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(54) Process for the production of 
3-substituted pyrazolanthrones 

(67) A process for the production of 
3-substituted pyrazolanthrones of the 
formula 



a> , 



wherein X is cHC«alkyl, CrC 6 alkoxy or a 
group -COR, In which R is hydrogen, 
C,-C4allcylr hydroxy!, C 1 -C«alkoxy, -IMH* 
-NH-C r C«alkyl or-NR,R 2 , in which R t 
and Ra, each independently of the other, 
are CrC«aikyl, which comprises react- 
ing 1-nftroanthraqulnones of the for- 
mula 




wherein X is as defined in formula (1 ), 
fn aprotic dipolar solvents, with hyd- 
razine or hydrazine hydride, at normal 
or slightly elevated temperature, to give 
3-substituted pyrazolanthrones of the 
formula (1 ), which we dyestuff inter- 
mediates 



CD 



CO 
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SPECIFICATION 

Process for the production of 3-substituted 
pyrazolanth rones 

The present invention relates to a process for the 
production of 3-substituted pyrazolanth rones of the 
formula 



10 



H — N 




(!) . 



wherein X is C r C6alkyl,.CrC*aikoxy or a group -COR, 
1 5 in whiph R is hydrogen, C r C 4 alky I, hydroxy!, C r 

C 6 alkoxy, -NH* -NH-d-C 6 alkyi or -NR ^2, in which R t 

and R2/ each independently of the other, are Cr 

C 6 alkyf, which comprises reacting 

1-nitroanthraquinones of the formula 
20 ho * " 

OO&-* : 

25 wherein X is as defined in formula (1 ), in aprotic 
dipolar solvents, with hydrazine or hydrazine hyd- 
. ride, at normal or slightly elevated temperature, to 
give 3-substituted pyrazoianthrones of the formula 
(1). 

30 The substituentX is formulae (Dand (2) can be for 
example: methyl, ethyl, propyl, isopropyl, butyl, 
hexyl, methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, formyl, acetyl, propionyl, carboxyl, methox- 
ycarbonyl, ethoxycarbonyl, propoxy carbonyl, car- 
35 bamoyl, N-methyfcarbarnoyf, N-ethylcarbamol, 
N,N-dimethylcarbamoyl and N,N-djethyIcarbamoyl. 

As starting compounds of the formula (2), there 
may be mentioned in particular: 1-nitro-2-methyl- 
lanthraquinone, l-nrrxo-2-ethylanthraquinone and 
40 1-nftro-2-carboxyanthraquinone. , 
} Examples of suitable aprotic dipolar solvents 
which may be used in the process of the invention 
are: N-methyl-2-pyrroiidone, tetramethylurea, sul- 
folane, hexa methyl phosphoric triamide, dimethyl 
45 .sulfoxide, dimethyl acetamide, diethyl acetamide, 
acetonitrile, dimethyl formamide, 3,3 '-thiodi prop io- 
nitriie and also pyridine. 

The most advantageous reaction temperature 
depends on the starting compound and the solvent 
50 employed. Thus the reaction can often be carried out 
at room temperature. During the reaction, the temp- 
erature of the reaction mixture generally rises to 30° 
to40°C. The reaction can also be initiated above 
* room temperature (e.g. at 30°C) or below it (e.g. at 5° 
55 to 1 0°C). The advantageous temperature range for 

the process of the invention is that between about 0° 
1 and100°C. 

A preferred embodiment of the process of the 
invention consists in reacting 1 -nitro-2-methyl- 
60 anthraquinone, 1-nitro-2-ethy[anthraquinone or 
1 ~nitro-2-carboxyanthraquinone in N-methyl-2- 
pyrrolidone, sulfonlane or dimethyl sulfoxide, 
with hydrazine hydrate, to give 3-methylpyrazol 
anthrone. 3-ethvlDvrazolanthrone or 3-carbbxy- 



In the course of the process of the present inven- 
tion, there is probably formed as I ntermediatp the 
corresponding 2-substituted 
1-hydrazinoanthraquinone, which is immediately 
70 cyclfsedtothepyrazolanthrone. . 

The 3-substituted pyrazoianthrones of the formula 
(1 ) are important intermediate* for the production of 
valuable vat dyes, pigments arfd disperse, dyes. 

The invention is illustrated by the following 5xam- 
75 pies in which the parts are by weight. 
Example 1 

1-8 parts of 1 -nrtro-2-methylanthraquinone are 
| suspended in 140 parts of N-methyl-2-pyrrolidone. 
The suspension is heated to 85 °C and, at this tern p- 
80 erature, a solutionof 32 parts of hydrazine hydrate in 
40 parts of N-methyl-2-pyrroHdone are added drop- 
wise in the course of 20 minutes. The reaction mix- 
ture is then stirred for 5 minutes, cooled to room 
temperature and filtered. The filter residue is non- 
85 reacted starting material (3 parts). Water is added to 
the filtrate, which is then filtered. The residue is 
washed neutral with water. Yield: 12 parts of 3- 
methyl-pyrazolanthrone of the formula 



90 




O) 



95 Example 2 

10 parts of 1-nitro-2-ethyianthraquinone are sus- 
pended at room temperature in 50 parts of sulfolane. 
The suspension is heated to 55°C and, at this temp- 
erature, 4 parts of hydrazine, dissolved in 20 parts of 

100 sulfolane, are added dropwise in the course of 2 
hours. The reaction mixture is stirred for 10 minutes 
and filtered after the addition of 200 parts of a mix- 
ture of ice and water. The filter cake is washed 
neutral with water. Yield: 9 parts of 

105 3-ethylpyrazolanthrone of the formula 



H-MH 



(4) 



110 



Example 3 

. 10 parts of 1-nitro-2-ethylanthraquinone are sus- 
pended at room temperature in 50 parts of 
N-methyi-2-pyrrolidone. The suspension is heated to 
1 1 5 60°C and, at this temperature, 4 parts of hydrazine 
dydrate, dissolved in 20 parts of N- 
methyl-2-pyrrolidone, are added dropwise in the 
course of 2 hours. The reaction mixture is stirred for 
10 minutes and filtered after the addition of 200 parts 
120 of mixture of ice and water. The filter cake is washed 
neutral with water. Yield: 8.5 parts of 
3-ethylpyrazolanthrone of the formula (4). 

10 parts of l-nitro-2-ethylanthraquinone are sus- 
pended at room temperature in 60 parts of sulfolane. 
125 Then 4 parts of hydrazine hydrate, dissolved in 20 
parts of sulfolane. Then 4 parts of hydrazine hydrate, 
dissolved in 20 parts of sulfolane, are added drop- 
wise to this suspension in the course of 2 hours. The 
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reaction mixture Is then stirred for 1 0 minutes and 
filtered afterthe addition of 200 parts of a mixture of 
ice and water. The filter cake is washed neutral with 
water. Yield: 8.5 parts of 3-ethylpyrazolanthrone of 
5 the formula (4). 
Examples 

10 parts of 1-nitro-2-ethyIanth raquinone are sus- 
pended at room temperature in 60 parts of 
N-methyl-2-pyrrolIdone. Then 4 parts of hydrazine 

10 hydrate, dissolved in 20 parts of N- 

methyl-2-pyrrolidone, are added dropwise to this 
suspension in the course of 2 hours. The reaction 
mixture is then stirred for 10 minutes and filtered 
afterthe addition of 200 parts of a mixture of ice and 

1 5 water. The filter cake is washed neutral with water. 
Yield: 8.2 parts of 3-ethylpyrazolanthrone of the 
formula (4). 
Example 6 

1 0 parts of 1 -nitro-2-ethylanthraquinone are sus- 
20 pended at room temperature in 50 parts of dimethyl 
sulfoxide. The suspension is heated to 55°-60°C and r 
at this temperature, 4 parts of hydrazine hydrate, 
dissolved in 200 parts of dimethyl sulfoxide, are 
added dropwise in the course of 2 hours. The reac- 
25 tion mixture is then stirred for 10 minutes and fil- 
tered afterthe addition of 200 parts of a mixture of 
ice and water. The filter cake is washed neutral with 
water. Yield: 9 parts of 3-ethylpyrazolanthrone of the 
formula (4). 
30 Example 7 

1 0 parts of 1 -n itro-2-carboxyanth raquinone are 
suspended at room temperature in 50 parts ofsul- 
folane. The suspension is heated to 55°C and, at this 
temperature, 4 parts of hydrazine hydrate, dissolved 
35 in 20 parts of sulfolane, are added dropwise in the 
course of 2 hours. The reaction mixture is stirred for 
10 minutes and filtered afterthe addition of 200 parts 
of a mixture of ice and water. The filter cake is 
washed neutral with water. Yield: 9 parts of 
40 3-carboxypyrazolanthrone of the formula 




(5) 



10 parts of 1 -nrtro-2-carboxyanth raquinone are 
suspended at room temperature in 50 parts of 
N-methyi-2-pyrrolidone. The suspension is heated to 

50 50°C and, at this temperature, 4 parts of hydrazine 
hydrate, dissolved in 20 parts of N- 
methyi-2-pyrrolidone, are added dropwise in the 
course of 2 hours. The reaction mixture is then stir- 
red for 10 minutes and filtered afterthe addition of 

55 200 parts of a mixture of ice and water. The filter 
cake is washed neutral with water. Yield: 8.5 parts of 
3-carboxypyrazolanthrone of the formula (5). 
Example 9 

10 parts of 1-nitro-2-carboxyanth raquinone are 
60 suspended at room temperature in 60 parts of 
N-methyl-2-pyrrolldone. Then 4 parts of hydrazine 
hydrate, dissolved in 20 parts of N- 
methyl-2-pyrrolidone, are added dropwise to this 
suspension In the course of 2 hours. The reaction 



addition of 200 parts of a mixture of ice and water. * 
The filter cake is washed neutral with water and 
dried. Yield 8,4 parts of 3-carboxypyrazolanthrone of 
the formula (5). 
70 Example 10 

10 parts of 1-nhro-2-carboxyanth raquinone are 
suspended at room temperature In 60 parts of sul- 
folane. Then 4 parts of hydrazine hydrate, dissolved 
in 20 parts of sulfolane, are added dropwise to this 
75 suspension in the course of 2 hours. The reaction 
mixture is then stirred for 10 minutes and filtered 
after the addition of 200 parts of a mixture of Ice and 
water. The filter cake is washed neutral with water. 
Yield: 8.6 partsof 3-carboxypyrazolanthrone of the 
80 formula (5). 
Example 11 

10 partsof 1-nitro-2-carboxya nth raquinone are 
suspended at room temperature In 50 parts of 
dimethyl sulfoxide. The suspension is heated to 
85 55°-60°C and at this temperature 4 parts of hydrazine 
hydrate, dissolved in 20 parts oof dimethyl sulfoxide, 
are added dropwise to this suspension in the ourse 
of 2 hours. The reaction mixture is then stirred for 10 
minutes and filtered afterthe addition of 200 parts of 
90 a mixtu re of ice and water. The filter cake is washe 
dneutral with water. Yield: 9 parts of 
3-carboxypyrazolanthrone of the formula (5). 

CLAIMS 

95 

1 . A process for the production of 3-substItuted 
pyrazolanthrones of the formula 



100 




wherein X is C,-C 6 alkyl, C,-C 6 alkoxy or a group -COR, 
in which R is hydrogen, C I -C 4 aIkyl, hydroxyl, C x - 
105 Calkoxy, -NH* -NH-C,-C 6 alkyl or-NRjR* in which R, 
and R 2 , each independently of the other are C r 
C 6 alkyl, which comprises reacting 
1 -nitroanthraquinones of the formula 



110 




(2) 



wherein X is as defined in formula (1 ), in aprotic 
1 1 5 dipolar solvents, with hydrazine or hydrazine hyd- 
ride, at normal or sllghtiy elevated temperature, to 
gfve3-substituted pyrazolanthrones of the formula 
(1 )• 

2. A process according to claim 2, wherein 
120 1-nitro-2-methylanthraquinone,1- 

nitro-2-ethylanth raquinone or 1- 
nrtro-2-carboxyanthraquinone is reacted in 
N-methyl-2-pyrrolidone, sulfolane or dimethyl sul- 
foxide, with hydrazine hydrate, to give 
125 3-methylpyrazolanthrone,3-ethylpyrazolanthrone or 
3-carboxypyrazolanthrone. 

3. The 3-substituted pyrazolanthrones obtained 
by the process according to claims 1 and 2. 

4. A method of producing vat dyes, pigments 



3-8ubstftuted pyrazolanth rones obtained by the pro- 
cess according to claims 1 and 2. 

5. A process according to claim 1 or 2 which is 
carried out at a temperature of 0 to 1 00 °C. 
5 6. A process according to claim 1 substuntially as 
hereinbefore described. 
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